3,5-bis(trifluoromethyl)phenylisothiocyanate (1.83 ml, 10 mmol) was added to a solution of 3,5-bis(trifluoromethyl)aniline (1.63 ml, 10.5 mmol) in dichloromethane (5 ml) at 0°C under nitrogen. The mixture was left to stir for 10 minutes then a further 18 hours at room temperature. The solvent was removed under reduced pressure and the residue washed with cold dichloromethane to give a colourless solid (3.6g, 72%).
υ max (KBr)/cm -1 3170, 2920 , 1555 , 3207, 1467 , 1376 , 1179 , 1139 δ H (300MHz, d6-DMSO) Sulfur (1.78 g, 55 mmol) was added to a solution of chlorodiphenylphosphine (2.6 ml, 13.9 mmol) in dry degassed toluene (7 ml). The mixture was heated under nitrogen at 105ºC for 4.5 hours. The mixture was cooled to room temperature and filtered. The solvent was removed under reduced pressure and the residue redissolved in dry degassed ether (8ml). The mixture was cooled to 0ºC overnight, filtered and the solvent removed under reduced pressure to give a pale yellow oil (3.48 g, 91%). 
NCS
Potassium isothiocyanate (4.12 g, 42.3 mmol) was added to a solution of diphenylphosphinothioyl chloride (3.46 g, 13.7 mmol) in degassed acetonitrile (30 ml). The mixture was heated to 95ºC for 1.5 hours under nitrogen and then filtered. The solvent was removed from the filtrate under reduced pressure to give a yellow solid. This was further purified by dissolving the residue in dry pentane and filtering the mixture. The filtrate was again concentrated to give the product, a pale yellow solid (2.86g, 76%). 
Synthesis of N,N''-(1R)-[1,1'-binaphthalene]-2,2'-diylbis[N'-[3,5-bis(trifluoromethyl)phenyl]-thiourea
(R)-2,2'-diamino-1,1'-binapthalene (127 mg, 0.44 mmol) was transferred under an argon blanket and dissolved in dry THF (2 ml). 3,5-bis(trifluoromethyl)phenyl isothiocyanate (0.16 ml, 0.89 mmol, ~2 eq.) was added and the mixture was left to stir for 16 hours at room temperature. Dichloromethane was added (10 ml) and the solvent was removed under reduced pressure. The reaction mixture was further purified by column chromatography eluting with 9:1→5:1 hexane: ethyl acetate to give a pale yellow solid (122 mg, 52%). Ethyl trifluoropyruvate (0.098 ml, 0.75 mmol) was added to a solution of the olefin (0.9 mmol, ~1.2 eq) in dichloromethane (2 ml) under an inert atmosphere. The mixture was heated to 140ºC for 30 minutes. The solvent was removed in vacuo and the crude product purified by chromatography eluting with 6:1 hexane: ethyl acetate to give the product as a colourless oils. The isomers 3, 4E and 4Z were not separable and characterised by NMR and GCMS. 
Procedure for testing of thioureas in ene reaction ethyl trifluoropyruvate with alkene
Ethyl trifluoropyruvate (0.098 ml, 0.75 mmol) was added to a solution of the thiourea and the alkene (0.9 mmol, ~1.2 eq) in dichloromethane (2 ml). The mixture was left to stir until analysis by 19 F NMR at which point it was transferred to an NMR tube under nitrogen with a d6-benzene filled capilliary for analysis. The percentage conversion was taken from the shift integration of the product over the total integration of fluorine peaks. Product peaks were confirmed by spiking experiments with authentic samples. Pure products were isolated by column chromatography and characterised as described below. 
